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SOLUTION: A polyimide tape 10, with which plural ^ " " J f 

semiconductor chips are loaded on one side and a n^^^r^"^ : )• 



soldering ball is formed on the other side, is placed on a 1 ~£ ^ ' ' "A 

silicon rubber sheet 22. A frame 25, to which a dicing 
tape 26 is attached is arranged on that sheet, and the 
dicing tape 26 is bonded to an encapsulating resin 14 by 
moving a silicon rubber roller in one direction while 
pressing it on the dicing tape 26. In this case, 
compression springs 23a-23c for supporting the frame 

25 are successively arranged from the largest spring constant along the roller movement 
direction. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to the manufacture method of the 
chip-size package type semiconductor device which made package size almost the same as a 
semiconductor chip size. 
[0002] 

[Description of the Prior Art] In recent years, the semiconductor device which replaced QFP (quad flat 
package) and used technology, such as a tape fine pitch ball grid array (it is called "TFBGA" below tape 
fine-pitch ball grid array :) and a plastics fine pitch ball grid array (plastic fine-pitch ball grid 
array:PFBGA), from the demand of the high density assembly of a semiconductor device came to be 
used widely. With such technology, many detailed solder balls are prepared in the rear-face side of the 
epoxy-group board which carried the semiconductor chip, or a polyimide tape in the shape of a grid, and 
a semiconductor device is mounted on a printed circuit board with these solder balls. 
[0003] Moreover, much more miniaturization of the package of a semiconductor device is demanded, 
and the manufacture method of the semiconductor device of the package (it is called CSP below chip 
scale package:) of the almost same size as a semiconductor chip size is developed in recent years. 
Similarly the cross section and drawing 6 (b) which show an example of the manufacture method of the 
CSP type semiconductor device according [ drawing 6 (a) ] to the conventional TFBGA are the plan. 
[0004] First, a semiconductor chip 32 is carried on the polyimide tape 30 on which a circuit pattern, a 
predetermined electrode pad (neither is illustrated), and the predetermined solder ball 3 1 were formed, 
opening 30a In addition, it is prepared as are shown in the polyimide tape 30 at drawing 6 (b), and a 
semiconductor chip 32 is surrounded. Next, the electrode pad of a semiconductor chip 32 and the 
electrode pad formed on the polyimide tape 30 are electrically connected by the bonding wire 33. And a 
semiconductor chip 32 and a bonding wire 33 are closed with the closure resins 34, such as an epoxy 
resin. 

[0005] subsequently, a press - metal mold cuts between opening 30a of the polyimide tape 30 Thereby, 

a CSP type semiconductor device is completed. 

[0006] 

[Problem(s) to be Solved by the Invention] however - an above-mentioned method — a press - the time 
of metal mold cutting the polyimide tape 30 - the polyimide tape 30 ~ a press - it may be pressed by 
metal mold and may curve, and as shown in drawing 7 , the polyimide tape 30 and the closure resin 34 
may exfoliate in a chip periphery for this reason, a press - there is a trouble of a low in the yield by the 
way metal mold separates each semiconductor device 

[0007] In order to cancel the above-mentioned trouble, cutting a polyimide tape using the dicing 
equipment used for cutting of a wafer is also considered. In this case, although it is necessary to stick a 
dicing tape on each closure resin 34, since the closure resin which the polyimide tape with low rigidity is 
used in TFBGA, and closes each semiconductor chip is not continuing, it is difficult to stick a dicing 
tape to a closure resin, and is easy to generate air bubbles between a dicing tape and a closure resin. If 



h g eg b eb eg e e 



Page 2 of 4 



air bubbles are generated between a dicing tape and a closure resin, after becoming the cause of 
breakage of a dicing blade or exfoliating a dicing tape, fault, like a stain remains in the front face of a 
closure resin will occur. 

[0008] In the manufacture method of the CSP type semiconductor device by TFBGA, it can avoid that a 
foam is generated between a dicing tape and a closure resin, and this invention aims it at offering the 
manufacture method of the semiconductor device which can improve the yield. 
[0009] 

[Means for Solving the Problem] The process which prepares the resin tape on which two or more 
semiconductor chips which, as for the above-mentioned technical problem, two or more balls for 
junction were formed in one field side, and were closed by the closure resin at the field side of another 
side were carried, The process which arranges the frame with a dicing tape which laid the 
aforementioned resin tape on the sheet and was supported by two or more elastic bodies on it, The 
process which presses the upper shell roller of the aforementioned dicing tape, is moved to ** on the 
other hand, and joins the aforementioned dicing tape to the aforementioned closure resin, It has the 
process which cuts between each semiconductor chip with a dicing blade, and two or more 
aforementioned elastic bodies are solved by the manufacture method of the semiconductor device 
characterized by an elastic modulus arranging a large thing one by one along the direction to which the 
aforementioned roller moves. 

[0010] Hereafter, an operation is explained. In this invention, the frame with a dicing tape supported by 
elastic bodies, such as a spring or rubber, by the upper part of a resin tape in which the semiconductor 
chip closed by the closure resin was carried is arranged. And a dicing tape and a closure resin are joined 
by pressing a roller from the dicing tape bottom and on the other hand moving this roller to **. Since it 
is set up so that the elastic modulus of two or more elastic bodies which support the aforementioned 
frame may become large one by one along the direction to which a roller moves at this time, as a dicing 
tape contacts the front face of a closure resin gradually from one side and extrudes the air between a 
dicing tape and a closure resin according to movement of a roller, a dicing tape joins to a closure resin. 
Thereby, it is avoided that air bubbles are generated between a dicing tape and a closure resin. 
[001 1] In addition, the sheet which lays a resin tape has silicone rubber to a desirable bird clapper, in 
order to prevent a gap of the resin tape at the time of roller movement. Moreover, on the aforementioned 
sheet, it is desirable to establish a crevice in the position corresponding to the formation field of the ball 
for junction. Thereby, in case a dicing tape is joined, the ball for junction can prevent rubbing against a 
sheet and dropping out certainly. 
[0012] 

[Embodiments of the Invention] Hereafter, the form of operation of this invention is explained with 
reference to an attached drawing. 

(Form of the 1st operation) Drawing 1 and drawing 2 are the cross sections showing the manufacture 
method of the semiconductor device of the form operation of the 1st of this invention in order of a 
process. Moreover, drawing 3 is a plan in the process of drawing 2 . 

[0013] First, as shown in drawing 1 , a semiconductor chip 12 is joined on the polyimide tape 10. 
Wiring and the electrode pad (neither is illustrated) are formed in the polyimide tape 10 by the 
predetermined pattern. Moreover, in the pitch 0.8mm or less, the solder ball 1 1 of a large number whose 
diameters are about 0.5mm arranges in the shape of a grid, and is formed in the rear-face side of the 
polyimide tape 10. After joining a semiconductor chip 12 on this polyimide tape 10, the electrode pad 
prepared in the front face of a semiconductor chip 12 and the electrode pad prepared on the front face of 
the polyimide tape 10 are electrically connected by the bonding wire 13. 

[0014] Then, the mould of the semiconductor chip 12 is carried out with the closure resin 14. The 
closure resin 14 can use an epoxy resin. In this case, the interval of the upper surface of a semiconductor 
chip 12 and the front face of the closure resin 14 is about 0.1-0. 15mm. Next, as a cross section is shown 
in drawing 2 and a plan is shown in drawing 3 , the polyimide tape 10 which carried the semiconductor 
chip 12 is attached in the dicing fixture 20. The board 21 with which the dicing fixture 20 consists of the 
acrylic or vinyl chloride resin whose thickness is about 5mm (henceforth an "acrylic board"), The silicon 
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rubber sheet 22 with which the polyimide tape 10 is laid, and two or more compression spring 23a-23c, 
The frame 24 which consists of the acrylic or vinyl chloride supported by such compression spring 23a- 
23c (henceforth an "acrylic frame"), It is constituted by the dicing tape 26 attached on the frame 24 at 
the frame (henceforth a "stainless steel frame") 25 and the stainless steel frame 25 made from the 
stainless steel arranged free [ attachment and detachment ]. 

[0015] The silicon rubber sheet 22 is for making it the polyimide tape 10 which is arranged in the center 
section of the acrylic board 21, and is laid on it not shift at the time of dicing tape junction. The 
thickness of the silicon rubber sheet 22 is about 2mm, and crevice 22a of the size corresponding to the 
solder ball formation field by the side of the rear face of the polyimide tape 10 is prepared in the center 
section of this silicon rubber sheet 22. 

[0016] Compression spring 23a-23c is the spring constant of spring 23c arranged at k2 and the bottom in 
the spring constant of spring 23b arranged in kl and the center of a edge in the spring constant of spring 
23a which is set up by the periphery section of an acrylic board 21 and has been arranged at the drawing 
3 bottom k3 When it carries out, it is kl <k2 <k3. It is set up so that it may become. The stainless steel 
frame 25 can be freely detached and attached to the acrylic frame 24, and when it has arranged on the 
acrylic frame 24, this stainless steel frame 25 is also supported with springs 23a-23c. The adhesives to 
which adhesive strength falls by irradiation of ultraviolet rays (UV) are applied to the undersurface side 
of the dicing tape 26 attached in this stainless steel frame 25. 

[0017] As shown in drawing 2 , the polyimide tape 10 is laid on the silicon rubber sheet 21 of the dicing 
fixture 20, the stainless steel frame 25 is arranged on the acrylic frame 24, on the other hand, a silicon 
platen is moved to ** (direction which goes to the bottom from the drawing 3 bottom), and the dicing 
tape 26 is stuck on the closure resin 14. Since it is set up at this time so that the spring constant of 
compression spring 23a-23c may become large one by one along the move direction of a silicon platen, 
in order to push a roller against the closure resin 14 by the fixed pressure, it is necessary to strengthen 
the depression force of a roller gradually with movement of a roller. If it does so, as are shown in 
drawing 4 , and the dicing tape 26 contacts the closure resin 14 gradually from one side by the silicon 
platen 27 and the air between the dicing tape 26 and the closure resin 14 is extruded, the dicing tape 26 
will join to the closure resin 14. Therefore, it is avoided that a foam enters between the dicing tape 26 
and the closure resin 14. Moreover, since crevice 22a is prepared in the silicon rubber sheet 22, when 
sticking the dicing tape 26 by the silicon platen 27, the stress applied to the solder ball 1 1 is reduced, 
and defluxion of the solder ball 1 1 is prevented certainly. 

[0018] Thus, after joining the dicing tape 26 to each closure resin 14, a dicing blade cuts the polyimide 
tape 10 between each semiconductor chip 12, and each semiconductor device is separated mutually. In 
this case, the rotational frequency of a blade is set to 30000 - 60000rpm, and a cutting speed is set in 
50mm/second. Subsequently, they are ultraviolet raysmW [ about 450 //cm ] to the dicing tape 26 joined 
to the closure resin 14 2 It irradiates by intensity. Although the adhesive strength of a common dicing 
tape is 300g per 25mm, adhesive strength falls to about 8g per 25mm by UV irradiation. Thus, after 
reducing the adhesive strength of the dicing tape 26, the dicing tape 26 is exfoliated from the closure 
resin 14. Thus, a CSP type semiconductor device is completed. 

[0019] Since it is set up so that the spring constant of the compression spring 23a-23c of the dicing 
fixture 20 may become large one by one along the move direction of the silicon platen 27, in case the 
dicing tape 26 is joined to the closure resin 14, the dicing tape 26 contacts the closure resin 14 gradually 
from one side, and the air between both is extruded and it is made to make and join in the form of this 
operation. Thereby, it is avoided that air bubbles enter between the dicing tape 26 and the closure resin 
14. Therefore, when cutting the polyimide tape 10 between semiconductor chips 12, while it is avoided 
that a blade is damaged, the fault of a stain occurring on the front face of the closure resin 14 is 
prevented, moreover — since each semiconductor device is separated in the form of this operation using 
dicing equipment — a press — compared with the method of using metal mold, shortening of about 30 - 
50% of production time is possible 

[0020] (Form of the 2nd operation) Drawing 5 is drawing showing the manufacture method of the 
semiconductor device of the form operation of the 2nd of this invention. In addition, in drawing 5 , the 
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same sign is given to the same object as drawing 1 , and the detailed explanation is omitted. In the form 
of this operation, two or more semiconductor chips carried on the polyimide tape 10 are put in block by 
closure resin 14a, and are closed. And the dicing fixture 20 is used like the form of the 1st operation, and 
the dicing tape 26 and closure resin 14a are joined. 

[0021] Subsequently, a dicing blade cuts closure resin 14a between each semiconductor chip, and the 
polyimide tape 10. Thereby, a CSP type semiconductor device is completed. In the form of this 
operation, since closure resin 14a between each semiconductor chip 12 is continuing, the junction nature 
of the dicing tape 10 can improve compared with the form of the 1st operation, and generating of air 
bubbles can be prevented more certainly. Moreover, since two or more semiconductor chips are 
collectively closed to closure resin 14a and it cuts with a dicing blade after that, a chip size and package 
size can be made the same, and there is an advantage that much more miniaturization of the size of a 
semiconductor device is attained compared with the form of the 1st operation. 

[0022] In addition, although the gestalt of the above 1st and the 2nd implementation explained the case 
where each used compression spring 23a-23c as an elastic body, you may use the member formed of the 
material which changes to compression spring and has the elasticity of other elastic bodies, for example, 
rubber, sponge, and others. Moreover, in the gestalt of the above 1st and the 2nd implementation, 
although the case where crevice 22a was prepared in the silicon rubber sheet 22 by each was explained, 
irregularity flat the front face of a silicon rubber sheet and detailed into the portion corresponding to the 
whole front face of a silicon rubber sheet or a solder ball formation field may be prepared. 
[0023] 

[Effect of the Invention] Since the elastic modulus arranges the large elastic body one by one along the 
direction to which a frame with a dicing tape is supported by two or more elastic bodies, and a roller 
moves according to this invention as explained above, as a dicing tape contacts a closure resin gradually 
and extrudes the air between a dicing tape and a closure resin, according to movement of a roller, it can 
join a dicing tape to a closure resin. Thereby, between a dicing tape and a closure resin, it is avoided that 
a foam is generated and breakage of a dicing blade and generating of the stain of the front face of a 
closure resin are avoided. 



[Translation done.] 
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